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Abstract: Objectives: Cardiogenic shock is a significant economic burden on healthcare facilities and patients. The
prevalence and outcome of cardiogenic shock in the South Bronx are unknown. The aim of the study was to examine
the burden of non-AMI CS in Hispanic and Black population in South Bronx and characterize their in-hospital out-
comes. Methods: We reviewed patient charts between 1/1/2022 and 1/1/2023 to identify patients with a primary
diagnosis of cardiogenic shock (ICD codes R57.0, R57, R57.8, R57.9) residing in the following zip codes: 10451-
59 and 10463. Student’s T-test was used to assess differences for continuous variables; chi-square statistic was
used for categorical variables. A logistic regression analysis model was used to assess independent predictors of
mortality. A P-value of < 0.05 was considered significant. Results: 87 patients were admitted with cardiogenic shock
(60% African American, 67% male, mean age =62+15 years) of which 54 patients (62%) died. Those who died were
older, had > 1 pressor, out-of-hospital arrest, arrested within 24 hours of admission, and had higher SCAI class,
lactate, and ALT levels than those who were discharged. The logistic regression analysis model showed that older
age ((RR=3.4 [95% CI: 3.3-3.45]), > 1 pressor (RR=3.4 [95% Cl: 2.6-4.2]) and higher SCAI class (2.1 [95% Cl: 1.5-
2.1], all P < 0.05)) were independent predictors of mortality in patients with cardiogenic shock. Additionally, most
of the patients had either Medicare or Medicaid insurance in predominantly African American study population.
Conclusions: Cardiogenic shock carries a significant risk of death. Factors such as advanced age, the administration
of more than one vasopressor, and a higher SCAI classification have been identified as independent predictors of
mortality among inpatients with cardiogenic shock. Additionally, the progression and outcomes of the condition are
influenced by variables like race (e.g., African American individuals in this study) and economic challenges, includ-
ing the type of insurance coverage (e.g., Medicaid or Medicare). Further research is essential to explore strategies
that could enhance survival rates in cardiogenic shock patients, with a particular focus on addressing economic
and racial disparities.
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Introduction CS. This has been attributed to the establish-

ment of care goals, the introduction of quantita-

Cardiogenic shock (CS) is a critical condition
characterized by a significant reduction in car-
diac output, leading to inadequate blood flow to
vital organs. CS is experienced by approximate-
ly 5% to 7% of patients who present with acute
myocardial infarction (AMI) [1]. It is more fre-
quently seen in patients with ST-segment-
elevation M| (STEMI) compared to those with
non-STEMI [1]. Despite advancements in care,
the acute mortality rate remains unacceptably
high, around 60% [2-4]. However, recent years
have seen a decline in mortality rates for AMI-

tive diagnostic tools, and the rapid initiation of
mechanical circulatory support (MCS) [5]. In
this regard, diagnostic tools are focused on
heart failure with respect to acute myocardial
infarction. CS can be categorized based on
which ventricle is affected. Left ventricle-domi-
nant CS is characterized by high pulmonary
capillary wedge pressure (PCWP) over 18 mmHg
and normal or low central venous pressure
(CVP) under 14 mmHg, due to reduced left ven-
tricular (LV) contractility. Right ventricle-domi-
nant CS is marked by elevated CVP over 14
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mmHg, with normal or low pulmonary artery
pressure and PCWP under 18 mmHg, while
maintaining normal LV function. Biventricular
failure is identified by high CVP over 14 mmHg,
normal or high PCWP over 18 mmHg, hypoten-
sion, and reduced LV function [6]. For patients
with predominant left ventricular (LV) failure,
mechanical circulatory support (MCS) options
include intra-aortic balloon counterpulsation
(IABP), Impella devices (LP/CP/5.0/5.5), and
the TandemHeart percutaneous LV assist
device. Venoarterial extracorporeal membrane
oxygenation (VA-ECMO) can also be used for
systemic circulatory support, but it requires
careful monitoring for LV distension and pul-
monary edema. In such cases, additional LV
decompression or venting may be necessary,
which can be achieved using IABP, a left-sided
Impella device, pulmonary artery cannulation,
or surgical LV venting. For patients with pre-
dominant right ventricular (RV) failure, MCS
options include the Impella RP pump and the
TandemHeart ProtekDuo percutaneous RV
assist device. Patients with biventricular failure
may benefit from bilateral Impella pumps or
VA-ECMO combined with an LV venting mecha-
nism [7].

The incidence of hospitalizations secondary to
CS has increased in the past years primarily
due to increased awareness of the disease
and increased prevalence of cardiovascular
comorbidities [5, 8-11]. Despite these changes
in the overall demographics of CS, there are
some variations with respect to CS estimates.
Women, Black men, and Hispanic men had
higher in-hospital death rates than White men,
with Hispanic women having the highest [12].
The most recent US census estimates for Bronx
County reveal the total population to be about
1,379,946 as of July 2022, with predominantly
Hispanic (19.1%) and Black individuals (14.4%)
[13]. Considering this demographic, it is essen-
tial to determine the outcomes of a high-risk
cohort. The aim of the study was to examine
the burden of non-AMI CS in Hispanic and
Black population in South Bronx and character-
ize their in-hospital outcomes.

Materials and methods
Data collection
A retrospective observational cohort study of

patients admitted with cardiogenic shock over
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1 year was performed. The inclusion criteria
were based on the following: 1. International
Classification of Diseases, Tenth Revision,
Clinical Modification (ICD-10-CM) codes, and
in-hospital admissions with ICD-10-CM codes
R57.0, R57, R57.8, and R57.9. 2. Admission
within the date range 1/1/2022 and 1/1/2023.
3. Patients with ages > 18 years. 4. Patients
who were not pregnant. 5. Patients residing in
zip codes of South and Central Bronx (10451-
59 and 10463). 6. Patients who had other
causes of cardiogenic shock apart from acute
myocardial infarction.

Exclusion criteria were based on the following:
1. Patients under 18 years of age. 2. Patients
who were pregnant. 3. Patients who had miss-
ing data with respect to variables for data inclu-
sion. 4. Patients who did not have signs of tis-
sue hypoperfusion and were therefore less
likely to have cardiogenic shock. 5. Patients
who presented with cardiogenic shock related
to acute myocardial infarction.

The data was cross-checked for accuracy and
consistency by two other team members. The
team members were blinded to each others’
decisions. Demographic characteristics, includ-
ing age, gender, race, insurance, and housing
zip codes, were collected. Cardiovascular out-
comes, including biochemical and clinical
parameters, were assessed at admission, sh-
ock onset, and discharge. The cardiovascular
biochemical markers included lactate, tropo-
nin, proBNP, and platelet count. The clinical car-
diovascular parameters included hypotension,
mental status, acute kidney injury (AKI), inten-
sive care unit (ICU) admissions and length of
stay, stroke events, in-hospital cardiovascular
procedures, and in-hospital mortality. Cardio-
genic shock was classified using SCAI guide-
lines [14]. AKI was defined using KDIGO criteria
[15] which is as follows: increase in serum cre-
atinine by 0.3 mg/dL or more (26.5 pymol/L or
more) within 48 hours, increase in serum cre-
atinine to 1.5 times or more than the baseline
of the prior 7 days and urine volume less than
0.5 mL/kg/h for at least 6 hours. Throm-
bocytopenia was defined as platelet count <
150,000 [16]. Transaminitis was defined as per
age and gender-adjusted criteria [17]. Microsoft
Excel was used for data entry.

Statistical analysis
Continuous variables were expressed as mean

+ SD, and categorical variables were expressed
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Figure 1. Geographical distribution of patient population (marked in red

boundary) (image source: Vikram ltare).

as percentages. Categorical variables were
compared using the chi-square test and Fischer
test as appropriate. Student t-tests or Mann-
Whitney U tests were used to compare continu-
ous variables. The data was stratified for the
African American population and discharge dis-
position. Continuous variables in both strata
were compared using an independent t-test.
Univariate and multivariate logistic regression
analyses were used to determine the associa-
tion between patient characteristics and in-
hospital mortality, ER admissions, ICU admis-
sions, AKI during hospital stay, need for va-
sopressor support, type of vasopressor used,
and discharge disposition.

Variables with a P < 0.2 in univariable analysis
were eligible to enter the multivariable model.
The associations were expressed as odds
ratios (ORs) with 95% confidence intervals (Cls).
A P < 0.05 was considered statistically signifi-
cant. Statistical analyses were performed with
SPSS version 22.0 (IBM Corp., Armonk, New
York, USA) and R software.

Results
Demographic characteristics

87 patients were analyzed. The mean age was
62+15 years. The majority of the study popula-
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tion was male (66.7%) and pre-

dominantly African American

(60.0%). Medicare (49.4%) and

Gogse Medicaid (37.9%) were the pre-

S8nd - gominant insurances. The geo-
graphic distribution of in-hos-

{‘ pital admissions is illustrated
in Figure 1.

The most common medical
comorbidities included hyper-
tension (HTN) (73.6%), type
2 diabetes mellitus (DM 1)
10465 (43.7%), heart failure with re-
duced ejection fraction (HFrEF)
(29.9%), chronic kidney dis-
ease (CKD) (24.1%), coronary
artery disease (CAD) (18.4%),
chronic pulmonary disease
(19.4%), atrial fibrillation (AF)
(18.4%), and cerebrovascular
disease (CVD) (10.8%).

Clinical characteristics

The following means were observed: BMI
44.85+25.68 kg/m?, systolic blood pressure
109.97+25.68 mmHg, diastolic blood pressure
68.19+52.20 mmHg, pulse rate 88.74+26.29
beats/minute, temperature 93.11+8.63 de-
grees F, serum lactate 4.46+4.15 mmoles/L,
hemoglobin 11.16+2.56 mg/dl, serum creati-
nine 2.21+2.01 mg/dl and platelet count
209.92491.61 k/uL. Commonly used prior
medications used by the study population in-
cluded beta-blockers (26.9%), loop diuretics
(17.2%) and aspirin (16.1%). In this study popu-
lation 42/87 patients (48.28%) had a prior his-
tory of cardiac arrest. Most of the patients
presented with stage C cardiogenic shock
(28.74%). 30.0% had an underlying valvular
disease or arrhythmia leading to cardiogenic
shock. Other causative pathologies included
biventricular failure (24.1%) and left ventricu-
lar failure (12.64%). The majority of patients
(62.06%) had denovo acute heart failure result-
ing in their presentation.

Clinical characteristics of patients being
discharged to home and healthcare facilities
compared to patients being discharged to
hospice and in-hospital mortality

Patients who either died or were discharged to
hospice were older on average (64.17 years)
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Table 1. Characteristics at admission in patients being discharged

to home and healthcare facilities compared to patients being

discharged to hospice and in-hospital mortality

In-hospital Discharge
Variables Mgrtality or toHomeor pvalue
Discharge  Other Health
to Hospice Care Facilities
Gender 0.25
Male 35 23
Female 22 7
Age (Mean + SD) 64.17+3.47 57.73+15.99 0.002
Insurance 0.06
Medicare 21 6
Medicaid 6 5
Medicare and Private 12 4
Medicaid and Private 11 11
Private 3 2
Self-Pay 2 4
Mode of Arrival 0.52
Home 47 29
Clinic 7 3
Skilled Nursing Facility 1 0
Comorbidities
Atherosclerotic vascular disease 0 1 0.35
History of CVA 8 1 0.09
History of CAD 11 5 0.59
Peripheral Arterial Disease 2 1 0.04
Prior CABG 3 1 0.61
Prior Ml 1 2 0.55
Prior PCI 1 2 0.52
Atrial fibrillation or flutter 13 3 0.10
Chronic Kidney Disease 12 9 0.60
Chronic hemodialysis 6 1 0.40
Chronic liver disease 2 1 0.60
Chronic pulmonary disease 11 6 0.11
Diabetes Mellitus 23 15 0.52
Respiratory Infections 2 0 0.55
Heart Failure - Reduced EF 14 12 0.23
Ischemic Cardiomyopathy 1 0 0.41
Non-ischemic Cardiomyopathy 2 3 0.34
Presence of ICD 1 2 0.54
Presence of CRT 2 0 0.52
Heart Failure - Preserved EF 12 2 0.13
Hypertension 42 22 0.65
Hypertrophic cardiomyopathy 6 4 0.17
Smoking/Vaping 0 2 0.12
Valvular heart disease 4 4 0.46

CVA-Cerebrovascular disease, CAD-Coronary Artery Disease, CABG-Coronary By-
pass Graft, MI-Myocardial Infarction, PCI-Percutaneous Interventions, EF-Ejection

Fraction, ICD-Implantable cardioverter - defibrillator, CRT-Biventricular pacemaker.
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compared to those discharged
to home or other healthcare
facilities (57.73 years), with
this difference being statisti-
cally significant (P < 0.05), as
shown in Table 1. Older pa-
tients were more likely to be
in the group experiencing poor
outcomes, with this associa-
tion being statistically signifi-
cant (P < 0.05). Conditions
such as serious mental dis-
abilities and comatose presen-
tations were also significantly
more prevalent among those
with poor outcomes (P < 0.05,
as detailed in Table 2). Fac-
tors like elevated lactate lev-
els, a history of prior cardiac
arrest, and denovo heart fail-
ure were notably linked to high-
er mortality or discharge to
hospice care (P < 0.05). Con-
versely, undergoing cardiac pr-
ocedures was more common
among patients who were dis-
charged to their homes or tr-
ansferred to other healthcare
facilities (P < 0.05).

Table 3 illustrates the findings
of logistic regression analysis.

Most of the causes of cardio-
genic shock were non-AMI re-
lated (92%) (Figure 2). Among
the non-AMI related causes,
most common etiology was
heart failure (52.87%) and
arrhythmia (30.0%) followed by
cardiomyopathy (3.4%), peri-
cardial effusion (2.3%), and
valvular heart disease (1.1%).
Pericardiocentesis was per-
formed for both cases with
effusion (100%). All of the
cases with valvular heart dis-
ease were managed medically
using diuresis. In cases of car-
diomyopathy, diuresis was the
initial treatment, with 66.7%
of patients subsequently un-
dergoing ischemia evaluation;
unfortunately, one patient died
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Table 2. Association of clinical parameters with discharge disposition

Clinical Characteristics

Height on admission in cm
Weight on admission in Ibs
BMI (kg/m?)
SBP on admission
DBP on admission
HR on admission
Temperature on admission
Lactate on admission
Hemoglobin on admission
Creatinine on admission
Platelet count on admission
Neurological status at admission
Conscious without disability
Conscious with disability
Comatose
Sedated
Shock onset
On arrival
In-hospital
SCAl class on admission
C
D
E
Prior Cardiac Arrest
Shock Pathophysiology
Biventricular Failure
Left Ventricular Failure
Primary other Cardiac (Arrhythmia, Valvular stenosis, etc.)
Right Ventricular Failure
Category of Shock
Acute-on-chronic HF
Acute, de novo HF
Medication Use at the onset of shock
IV heparin
Dobutamine
Dopamine
Epinephrine
Norepinephrine
Phenylephrine
Vasopressin
Cardiac Procedures Done
ICU Days

In-hospital Discharge to Home
Mortality or or Other Health  p-value
Discharge to Hospice Care Facilities
160.26 170.59 0.42
39.96 38.15 0.42
40.49 42.36 0.20
109.69 110.67 0.82
66.28 71.94 0.55
87.7 90.9 0.69
90.97 97.37 0.28
5.27 3.09 0.002
10.73 12.02 0.24
5.18 3.09 0.28
206.79 216.24 0.94
17 22 0.31
16 2 0.001
17 7 0.03
5 1 0.18
26 15 0.07
31 18 0.03
13 12 0.68
13 8 0.28
13 4 0.001
29 13 <0.001
14 7 0.09
6 5 0.76
14 12 0.21
1 0 0.06
15 10 0.32
37 17 0.001
1 2 0.17
9 0.63
4 1 0.51
25 11 0.21
34 14 0.75
7 3 0.17
7 4 0.63
1 6 0.004
7.30 7.39 0.95

BMI-Body Mass Index, SBP-Systolic Blood Pressure, DBP-Diastolic Blood Pressure, HR-Heart Rate, SCAI-Society for Cardiovas-
cular Angiography & Interventions, HF-Heart Failure, IV-Intravenous, ICU-Intensive Care Unit.

359

Am J Cardiovasc Dis 2024;14(6):355-367



Cardiogenic shock in the population of South Bronx

Table 3. Logistic regression

Variable OR [95% Cl] p-value
Older age 3.39(3.33-3.45) <0.05
Male gender 0.45 (0.10-0.81) 0.64
More than 1 pressor 3.39 (2.62-4.15) <0.05
High BMI 1.82 (1.75-1.88) 0.06
Heart Rate -0.53 (-0.55-(-0.52)) 0.59

MAP 1.83 (1.75-1.92) 0.06
Increasing lactate levels  0.27 (0.07-0.48) 0.78
Worsening ALT 1.28 (1.20-1.21) 0.22
High SCAI class 2.10 (1.51-2.70) 0.03

MAP-Mean Arterial Pressure, ALT-Alanine Transaminase,

SCAI-Society for Cardiovascular Angiography & Interventions.

upon admission. The primary management
strategies for heart failure included vaso-
pressor support (52.2%), intravenous diuresis
(32.6%), and dobutamine for inotropic support
(21.7%). Advanced heart failure therapies were
considered for two patients. Arrhythmias were
treated using defibrillation (38.5%) and cardio-
version (19.2%), with rate control (19.2%) and
rhythm control (11.5%) strategies also applied.
Some arrhythmia cases were resolved with only
pressor support (15.4%), and pacing was nec-
essary in two instances.

Older age (RR=3.4 [95% CI: 3.3-3.45]), use of
more than 1 pressor (RR=3.4 [95% Cl: 2.6-
4.2]), and higher SCAI class (2.1 [95% CI: 1.5-
2.1], all P < 0.05) were independent predictors
of mortality in patients with cardiogenic shock.

Clinical characteristics of African American
patients compared to other races

African American patients, when compared to
others, were found to have lower hemoglobin
levels upon admission, presenting with higher
rates of anemia (11.12+2.79 vs. 12.18+2.54
mg/dl; P=0.04). They were more frequently
treated with phenylephrine (P < 0.05) and had
a higher likelihood of needing intensive care
unit (ICU) services (P=0.007). Additionally, th-
eir hospital stays were longer on average
(8.50+7.30 vs. 5.19+4.80 days; P=0.04).

Discussion

Before the 1960s, patients with acute myocar-
dial infarction (AMI) were treated in general
medicine wards, resulting in high mortality
rates [18]. The first Coronary Care Unit (CCU)
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was established in Kansas City, Missouri,
focusing on superior care for AMI patients with
measures like patient grouping, immediate
CPR/defibrillation, and arrhythmia monitoring
[18]. This led to a significant decrease in AMI
mortality rates to 15.9%. Despite advance-
ments, ventricular fibrillation and arrhythmias
persisted, prompting the development of re-
perfusion therapies [19]. Mortality further
improved with revascularization therapies and
the use of telemetry units for post-MI monitor-
ing [20, 21]. Strict adherence to door-to-balloon
time has kept mortality rates relatively low [22].
However, the incidence of cardiogenic shock
increased from 2003 to 2010, and the preva-
lence of heart failure is expected to rise [23,
24]. Increased screening by multidisciplinary
teams has helped identify high-risk cohorts.
However, these trends have not been widely
observed in Black or Hispanic populations with
non-AMI cardiogenic shock [25]. The study
noted a common pattern where delays in diag-
nosing cardiogenic shock led to postponed
transfers to the Critical Care Unit (CCU). This
delay often resulted in the clinical condition of
patients worsening, subsequently reducing the
likelihood of them being considered for invasive
hemodynamic assessments.

There were a few key findings of our study. The
mean age of the patients was 62115 years,
and most were male (66.7%). Additionally, older
age was an independent predictor of inpatient
mortality (P < 0.05). Previous studies have doc-
umented the importance of age and gender in
long-term survival associated with cardiogenic
shock and non-AMI cardiogenic shock. Our
study’s mean age of patients was relatively sim-
ilar to a study conducted in 2021 [26-28]. The
age group was also similar to patients studied
for non-AMI cardiogenic shock [29]. The 30-day
survival rate was lower for older age groups
compared to younger ones, irrespective of their
SCAI classification [26]. In our study, older
patients were also observed to be discharged
to hospice care. Older age has been identified
as the most critical factor in determining mor-
tality and discharge disposition after SCAI clas-
sification [30]. Several aging factors could lead
to poorer results in elderly patients [31]. These
include frailty, unconventional or delayed clini-
cal symptoms, multiple concurrent diseases,
hindered organ functionality, altered medica-
tion metabolism, diminished physiological re-
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Figure 2. Causes of cardiogenic shock.

serve, and irregular cardiovascular physiology
[31]. With respect to non-AMI cardiogenic
shock, male gender in addition to older age has
also been identified as one of risk factors for
inpatient mortality and higher re-admission
rates [29]. However, male gender was not fo-
und to be a significant factor in our study.
Additionally, with respect to African American
patients, older age and male gender were not
significant risk factors observed in our study,
primarily as the study cohort had more causes
leading to non-AMI cardiogenic shock.

Most patients had either Medicare (49.4%) or
Medicaid (37.9%) insurance. While this type of
insurance has been observed as a risk factor
for inpatient mortality in AMI-cardiogenic sh-
ock, most of our patients had non-AMI related
cardiogenic shock [32]. It can be hypothesized
that insurance had an impact on therapies for
curing diseases responsible for non-AMI cardio-
genic shock including heart failure and arrhyth-
mias. Individuals with Medicaid were found to
have lower rates of ablation for atrial fibrilla-
tion when compared to individuals with private
insurances [33]. Similar trends were observed
for implantation of left ventricular assist device
[34]. Additionally, the wait-list time for defini-
tive therapy, for example, heart transplant was
comparatively much longer [35].

The study identified common medical comor-
bidities among patients with cardiogenic shock,
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» Ischemic Causes

= Non-ischemic Causes

including HTN (73.6%), type 2 DM (43.7%),
HFrEF (29.9%), CKD (24.1%), CAD (18.4%),
chronic pulmonary disease (19.4%), AF (18.4%),
and CVD (10.8%). Acute kidney injury was prev-
alent, indicated by a mean creatinine level of
2.21+2.01 mg/dl. Patients with acute kidney
injury were typically older, male, and had higher
rates of diabetes and heart failure, along with
more instances of chronic kidney disease, non-
ST-segment-elevation AMI-CS, organ failure,
cardiac arrest, and invasive procedures [36].
While the association between kidney failure
and heart failure-related cardiogenic shock
was hypothesized, particularly in cases involv-
ing right ventricular or biventricular patholo-
gies, these risk factors have not been exten-
sively studied in non-AMI cardiogenic shock
[37]. Cardiorenal syndromes involve a mix of
hemodynamic and non-hemodynamic factors,
including reduced renal perfusion due to heart
pump failure leading to prerenal acute kidney
injury, and right ventricular failure causing renal
venous congestion [37]. The balance of neuro-
hormonal systems activated in response to
heart function reduction can have both benefi-
cial and harmful effects, such as peripheral
vasoconstriction and sodium-water retention,
which can increase cardiac afterload [37].

Obesity was also prevalent in the study popula-
tion (mean BMI: 44.85+25.68 kg/m?) and is
known to be associated with adverse outcomes

Am J Cardiovasc Dis 2024;14(6):355-367
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[38, 39]. While the ‘obesity paradox’ is obser-
ved in heart failure, with higher rehospitaliza-
tion rates among obese individuals, moderate
or severe obesity is linked to significantly
increased mortality in cardiogenic shock (CS)
[40, 41]. Severely obese individuals may experi-
ence poorer outcomes due to more severe
comorbidities, such as significant decondition-
ing [42]. Managing obese patients requiring
mechanical circulatory support (MCS) is more
complex and can lead to higher rates of proce-
dural complications [42]. Obesity, particularly
in classes Il and lll, is a contraindication for
advanced heart failure therapies, potentially
limiting the success rate of bridging to such
therapies and explaining why class Ill obese
patients are less likely to receive heart trans-
plants [42].

The majority of the patients in our study were
also anemic (Mean hemoglobin level: 11.16+
2.56 mg/dl). The presence of anemia, without
concurrent iron deficiency, in patients present-
ing with CS at hospital admission is associated
with a high all-cause inpatient mortality as well
as the need for renal replacement therapy in a
recent study [43]. Anemia can significantly
exacerbate the condition of patients with CS,
as both disorders lead to increased oxidative
stress, inflammation, and sympathetic activity
[44, 45]. Lower hemoglobin levels in anemic
patients can further impair myocardial func-
tion, potentially causing ventricular pump fail-
ure [46]. CS patients, meanwhile, are unable to
increase their cardiac stroke volume to avoid
hypoxia [46].

42/87 patients (48.28%) had a history of car-
diac arrest prior to the initiation of the retro-
spective study. 24/42 (57.14%) had an out-of-
hospital cardiac arrest. None of the patients
had defibrillators for secondary prevention.
Mostly non-African American patients had a
history of cardiac arrest (60%). Most of the
patients with a history of cardiac arrest had
Medicare (60%). Most of the patients present-
ed with stage C cardiogenic shock as per SCAI
classification (28.74%). History of prior cardiac
arrest was significantly associated with the
cohort for patients leading to mortality or hos-
pice (P < 0.05). Higher SCAI class was an inde-
pendent predictor of mortality in patients with
CS as observed in a prior study focused on pre-
dictors of inpatient mortality with CS [26].
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The majority of the patients had underlying val-
vular disease or arrhythmia leading to cardio-
genic shock (30.0%). Other causative patholo-
gies included biventricular failure (24.1%) and
left ventricular failure (12.64%). The majority of
the patients had denovo acute heart failure
resulting in cardiogenic shock (62.06%). This is
a particularly interesting finding, considering
AMI is the most commonly documented etiolo-
gy for CS [26]. In our population, cardiomyopa-
thies followed by arrhythmias were more preva-
lent. In one study conducted in 2021, recent
onset supraventricular arrhythmia was one of
the causes of non-ischemic CS and likely
reversible after ablation [47]. In these causes,
earlier interventions as well as compliance are
needed to ensure a reduction in mortality rates
that are a few challenges faced by the South
Bronx population.

With respect to race, African American patients
were more likely to be admitted to ICU with a
longer length of stay. Longer length of stay has
been documented earlier in other studies whi-
ch included minorities [48-50]. A few factors
responsible for these findings have been dis-
cussed including lower socioeconomic strata,
medication noncompliance, and subjective
treatment preferences that can result in de-
layed presentation and complications needing
ICU level of care [48]. The NIS data estimates
have shown a lower prevalence of cardiogenic
shock in recent years (from 6 to 7%) and a high-
er prevalence in Caucasians (77 to 79%) [23].
Additionally, most of the patients in NIS esti-
mates had Medicare insurance [23]. While
mechanical support devices were extensively
used in NIS data, however, right heart catheter-
ization was less common [23]. In comparison,
our study population was predominantly African
American, had Medicare or Medicaid insurance
and an underutilization of mechanical support
devices and right heart catheterization was
also observed. A few reasons for this disparity
are possible including a delay in follow-up and
compliance and triaging based on algorithms.
One of the major causes of non-AMI-CS is heart
failure. Conventional cardiovascular risk fac-
tors such as hypertension, diabetes, obesity,
and chronic kidney disease are recognized
contributors to the onset of heart failure [51].
Among African Americans, these risk factors
are significantly more prevalent compared to
other racial and ethnic groups, apart from dia-
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betes, which is marginally more common am-
ong Hispanics [51]. African Americans face a
nearly threefold increased risk of developing
dilated cardiomyopathy and a twofold increas-
ed risk of death post-diagnosis, unaffected by
socioeconomic status and hypertension [51].
Recent genetic research in an African American
cohort estimated dilated cardiomyopathy heri-
tability at 33%, identifying a novel locus in the
CACNB4 gene and four unique BAG3 variants
linked to higher mortality or heart failure hospi-
talization risks [51].

The legacy of economic and racial segregation,
particularly due to redlining practices from the
1930s to the 1970s, has resulted in persistent
economic inequalities that still impact cardio-
vascular health today [51]. Studies have shown
that individuals in economically deprived and
racially segregated neighborhoods have a high-
er risk of developing cardiovascular diseases
and heart failure even after accounting for tra-
ditional risk factors, ultimately resulting in car-
diogenic shock [51]. Neighborhood factors
such as limited access to physical activity facili-
ties, low walkability, and scarcity of healthy
food options contribute to poor cardiovascular
outcomes. Implicit bias in healthcare also exac-
erbates these disparities, as African Ame-
ricans with HF receive less aggressive treat-
ment and fewer referrals to specialists [51].
Despite guidelines and novel therapies, adher-
ence and utilization remain suboptimal, partly
due to skepticism about race-based medical
recommendations and financial barriers. More-
over, African Americans are underrepresented
in clinical trials, limiting the generalizability of
research findings to this high-risk population.
Addressing these challenges requires targeted
prevention, improved adherence to treatment
guidelines, broader genetic testing, and ensur-
ing equitable access to advanced therapies
and clinical trials for African Americans [51].

Our study faces several limitations. It is retro-
spective and includes a disproportionate num-
ber of male participants, despite attempts to
adjust for this imbalance. The focus on a small
patient group is due to zip code distribution lim-
its and the post-COVID era context of the hospi-
tal. A significant challenge in the South Bronx
healthcare system is ensuring patients consis-
tently follow healthcare strategies and attend
follow-up appointments. Additionally, financial
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constraints, delayed care, and non-adherence
to medication lead patients to present in criti-
cal condition at the emergency department.
Consequently, by the time they are admitted to
intensive care, their condition often worsens,
hindering further diagnostic efforts and poten-
tially overlooking the specific characteristics of
their cardiogenic shock. Further studies are
needed to focus on post-discharge data, such
as mortality, readmissions, and long-term re-
covery, which are essential for a comprehen-
sive understanding of the patient journey and
improving continuity of care.

Conclusion

The study highlights the significant burden of
cardiogenic shock on healthcare facilities, par-
ticularly in a high-risk, underprivileged popula-
tion characterized by a high prevalence of
African American and Hispanic patients. The
findings underscore older age, the use of mul-
tiple pressors, and higher SCAI class as inde-
pendent predictors of inpatient mortality am-
ong patients with cardiogenic shock. Addi-
tionally, the study brings to light the challenges
faced by this population, including financial
limitations and disparities in healthcare access
and delivery, which are further exacerbated by
a higher likelihood of non-AMI cardiogenic
shock presentations. The data suggests a
pressing need for targeted interventions aimed
at improving the survival rates of cardiogenic
shock patients in such communities. These
interventions could include enhancing early
diagnosis and referral processes, increasing
the utilization of mechanical support devices
and right heart catheterization, and address-
ing the broader socioeconomic and healthcare
access issues that contribute to delayed pre-
sentation and complications. Furthermore, the
study’s findings advocate for the importance of
personalized healthcare strategies that con-
sider the demographic and socioeconomic con-
text of the patient population. Cardiogenic
shock remains a critical challenge for health-
care providers, particularly in underserved
communities like the South Bronx. The study’s
insights into the predictors of mortality and the
barriers to effective treatment provide a valu-
able foundation for developing strategies to
improve outcomes for cardiogenic shock pa-
tients. Future research should focus on imple-
menting and evaluating interventions that
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address the identified disparities and challeng-
es, with the ultimate goal of reducing mortality
rates and improving the quality of care for all
patients with cardiogenic shock. Additionally,
further efforts should also focus on comparing
different treatment modalities, such as me-
chanical circulatory support devices, to identify
the most effective interventions. Furthermore,
transitioning from observational data to inter-
ventional studies or randomized controlled tri-
als within the South Bronx community could
provide actionable insights into effective strat-
egies for managing cardiogenic shock, ulti-
mately improving patient outcomes.
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